EXPANSION VALVE 



FIELD OF THE INVENTION 
The present invention relates to an expansion valve used 
in an air conditioner of a car or the like, and especially relates 
to an expansion valve having its main components constituting 
a cassette unit which can be accommodated in a housing to complete 
the functions of the expansion valve. 

DESCRIPTION OF THE RELATED ART 
The expansion valve used in an air conditioner of a car 
or the like is generally composed of a valve body formed of an 
aluminum alloy or the like, a valve seat disposed within the 
valve body, a valve member disposed so as to come into contact 
with the valve seat, and a drive means for driving the valve 
member . 

The valve body is provided with a refrigerant entrance 
through which the refrigerant coming from a compressor enters, 
a refrigerant exit through which the refrigerant traveling toward 
an evaporator exits, and a valve chamber disposed between the 
entrance and the exit. 

The valve body is further equipped with a refrigerant passage 
through which refrigerant returning to the compressor from the 
evaporator travels . The drive means of the valve member includes 
a diaphragm, and the displacement of the diaphragm is transmitted 
via a shaft to the valve member. 
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SUMMARY OF THE INVENTION 

The conventional expansion valve explained above has been 
provided as a completed component that constitutes a main portion 
of the air conditioner. 

The present invention provides a cassette unit containing 
the main components of the expansion valve, and by inserting 
(assembling) this cassette unit to a separately prepared housing 
via seal members, the present invention completes the functions 
of the expansion valve. 

The housing is either adjacent to or formed integrally with 
the evaporator, so as to cut down the overall size and weight 
of the air conditioner. 

The present expansion valve is composed of a cassette unit 
equipped with the main components of the expansion valve, and 
a housing having refrigerant paths and accommodating the cassette 
unit via sealmembers . The cassette unit comprises a pipe member, 
a refrigerant path disposed to the pipe member, a flange member 
connected to the end of the pipe member, a lid member covering 
the flange member, a diaphragm disposedbetween the flange member 
and the lid member, and a valve mechanism that transfers the 
displacement of the diaphragm to the valve member so as to control 
the flow of refrigerant. Further, the housing is formed 
integrally with the evaporator of the air conditioner. 

The housing is joined to the evaporator through a brazing 
means, and the expansion valve is further equipped with a pipe 
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that connects the housing to the evaporator. 

Furthermore, the housing can be disposed within a 
refrigerant tank of the evaporator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an explanatory view illustrating one preferred 
embodiment of the present invention; 

FIG. 2 is an explanatory view illustrating another 
embodiment of the present invention; 

FIG. 3 is an explanatory view illustrating another 
embodiment of the present invention; 

FIG. 4 is an explanatory view illustrating yet another 
embodiment of the present invention; and 

FIG. 5 is an explanatory view illustrating yet another 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
FIG. 1 shows a cross-sectional view (a) and a right side 
view (b) illustrating themounting structure of the cassette-type 
expansion valve according to the present invention. 

In an air conditioner of a car, an evaporator 10 of the 
air conditioner is positioned at the inner side of a dashboard 
near the driver's seat of the car. 

The evaporator 10 comprises an entry port 12 through which 
high-pressure refrigerant enters and an exit port 14 through 
which refrigerant having completed heat change exits, and the 
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evaporator 10 is covered with a division wall 16. 

The housing 200 is either mounted to this division wall 
16 or formed as a portion of the extended division wall itself. 
The housing 200 comprises an inlet 210 for the refrigerant 
entering the housing from a compressor, an outlet 220 for sending 
the refrigerant having a controlled flow toward the entrance 
port 12 of the evaporator, and a return path 230 that connects 
to the exit port 14 of the evaporator. 

The housing 200 further comprises a mounting hole 240 with 
steps formed in the direction orthogonal to the above-mentioned 
refrigerant paths, into which is inserted a cassette unit 100 
of the expansion valve. 

The cassette unit 100 comprises a pipe member 110, and the 
pipe member 110 is equipped with an entrance hole 112 for the 
refrigerant, an exit hole 114 for the refrigerant traveling 
toward the evaporator, and a through-hole 116 for the refrigerant 
returning from the evaporator . The upper end of the pipe member 
110 is connected to a flange member 120, and the flange member 
120 is covered with a lid member 130. 

A diaphragm is disposed between the flange member 120 and 
the lid member 130, and the displacement of the diaphragm is 
transmitted to the valve member via a valve shaft . The movement 
of the valve member controls the flow of the refrigerant flowing 
in through the entrance hole 112, and the controlled flow of 
refrigerant is supplied through the exit hole 114 toward the 
entrance port 12 of the evaporator. The refrigerant returning 
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from the exit port 14 of the evaporator passes through the 
through-hole 116, where the pressure and the temperature 
information of the refrigerant are transmitted to the diaphragm. 
The functions of the expansion valve mentioned above are the 
same as those of an ordinary expansion valve. 

The cassette unit 100 is sealed to the mounting hole 240 
of the housing via seal rings 160, 162, 164 and so on. The upper 
portion of the lidmember 130 is f ixedby an O-ring 140 and covered 
with a rubber cap 150 that prevents foreign matter from entering 
the valve. 

On the opposite side of the housing 200 from the evaporator 
10 is disposed a flange 50 fixed thereto via a bolt 60. This 
flange 50 comprises a path 52 that communicates with the outlet 
of the compressor and a path 54 that communicates with the inlet 
of the compressor, and is mounted to the housing 200 via seal 
rings 70 and 72. 

Since the cassette unit 100 of the expansion valve is disposed 
adjacent to the evaporator 10, the overall size and weight of 
the air conditioner can be reduced. Thus, less mounting space 
is required. 

FIG. 2 is a cross-sectional view showing another embodiment 
of the present invention. 

A housing 300 is disposed so as to connect to a refrigerant 
entrance port 12 and a refrigerant exit port 14 that are formed 
on a division wall 16 of the evaporator 10. 

The housing 300 comprises a refrigerant inlet 310 for the 
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refrigerant entering the housing from a compressor, and an outlet 
320 for sending the refrigerant having a controlled flow toward 
the entrance port 12 of the evaporator, the connection between 
the entrance port 12 being formed to a pipe portion 322. The 
housing further comprises a refrigerant returnpath 33 0 connected 
to the exit port 14 of the evaporator, and the connection with 
the exit port 14 is formed to a pipe portion 332. Both pipe 
portions 322 and 332 are joined to the division wall 16 viabrazing 
means Wi. 

The housing 300 further comprises a mounting hole 340 with 
steps formed in the direction orthogonal to the above-mentioned 
refrigerant paths, into which is inserted the cassette unit 100 
of the expansion valve. 

The structure of the cassette unit 100 is the same as that 
explained in the embodiment of FIG. 1, so the explanation thereof 
is omitted. 

On the opposite side of the housing 300 from the evaporator 
10 is disposed a flange 50 fixed thereto via a bolt 60. This 
flange 50 comprises a path 52 that communicates with the outlet 
of the compressor and a path 54 that communicates with the inlet 
of the compressor. 

The mounting structure of the cassette unit to the housing 
300 is the same as that explained in the embodiment of FIG. 1, 
so the explanation thereof is omitted. 

FIG. 3 is a cross-sectional view showing another embodiment 
of the present invention. 
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A housing 400 is disposed so as to connect to a refrigerant 
entrance port 12 and a refrigerant exit port 14 that are formed 
on a division wall 16 of the evaporator 10. 

The housing 400 comprises a refrigerant inlet 410 for the 
refrigerant entering the housing from a compressor, and an outlet 
420 for sending the refrigerant having a controlled flow toward 
the entrance port 12 of the evaporator. The housing 400 is 
connected to the entrance port 12 via a pipe 450. The housing 
further comprises a refrigerant return path 430 that connects 
to the exit port 14 of the evaporator, and the housing is connected 
to the exit port 14 via a pipe 460. Both pipes 450 and 460 are 
joined with the division wall 16 and the housing 400 via brazing 
means W a . 

The housing 400 further comprises a mounting hole 440 with 
steps formed in the direction orthogonal to the above-mentioned 
refrigerant paths, which accommodates the cassette unit 100 of 
the expansion valve. 

The structure of the cassette unit 100 is the same as that 
explained with reference to FIG. 1, so the explanation thereof 
is omitted. 

On the opposite side of the housing 400 from the evaporator 
10 is disposed a flange 50 fixed thereto via a bolt 60. This 
flange 50 comprises a path 52 that communicates with the outlet 
of the compressor and a path 54 that communicates with the inlet 
of the compressor. 

The mounting structure of the cassette unit to the housing 
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400 is the same as that explained in the embodiment of FIG. 1, 
so the explanation thereof is omitted. 

FIG. 4 is a cross-sectional view showing another embodiment 
of the present invention. 

A housing 500 is disposed so as to connect to a refrigerant 
entrance port 12 and a refrigerant exit port 14 that are formed 
on a division wall 16 of the evaporator 10. 

The housing 500 comprises a refrigerant inlet 510 for the 
refrigerant entering the housing from a compressor, and an outlet 
520 for sending the refrigerant having a controlled flow toward 
the entrance port 12 of the evaporator. The housing 500 is 
connected to the entrance port 12 via a pipe 550. The housing 
further comprises a refrigerant return path 530 that connects 
to the exit port 14 of the evaporator, and the housing is connected 
to the exit port 14 via a pipe 560. Both pipes 550 and 560 are 
joined with the division wall 16 and the housing 500 via brazing 
means Wi . 

The housing 500 further comprises a mounting hole 54 0 with 
steps formed in the direction orthogonal to the above-mentioned 
refrigerant paths, which accommodates the cassette unit 100 of 
the expansion valve. 

The structure of the cassette unit 100 is the same as that 
explained with reference to FIG. 1, so the explanation thereof 
is omitted. 

On the opposite side of the housing 500 from the evaporator 
10 is disposed a flange 50 fixed thereto via a bolt 60. This 
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flange 50 comprises a path 52 that communicates with the outlet 
of the compressor and a path 54 that communicates with the inlet 
of the compressor. 

The mounting structure of the cassette unit to the housing 
500 is the same as that explained in the embodiment of FIG. 1, 
so the explanation thereof is omitted. 

According to this structure, the evaporator 10 and the 
housing 500 are communicated via long pipes 550 and 560, so the 
housing 500 constituting the expansion valve can be disposed 
inside an engine room of the car. 

FIG. 5 is a cross-sectional view showing yet another 
embodiment of the present invention. 

The evaporator 10 comprises an inlet tank 12a that is 
connected to an entrance port 12 of the refrigerant, an outlet 
tank 14a that is connected to an exit port 14 of the refrigerant, 
and a plate 13 that divides the two tanks . Apipe-shaped housing 
40 with steps is formed to the inner portion of the evaporator 
10, for accommodating the cassette unit 100 of the expansion 
valve. The structure of the cassette unit 100 is the same as 
that explained in the embodiment of FIG. 1, so the explanation 
thereof is omitted. 

Two pipes 42 and 44 pass through the division wall 16 of 
the evaporator 10 and connect to the housing 40. The pipe 42 
is connected to the discharge side of the compressor and the 
pipe 44 is connected to the inlet side of the compressor. 

As explained, the present expansion valve is composed of 
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a cassette unit including a valve mechanism that constitutes 
the main portion of the expansion valve and a drive unit of the 
valve mechanism, and a housing having refrigerant paths formed 
as a separate structure from the cassette unit. 

The expansion valve is completed by inserting the cassette 
unit to the housing and providing a seal structure. 

Therefore, according to the present invention, the freedom 
of design of the expansion valve is improved, and for example, 
the housing can be disposed adjacent to the evaporator or even 
within the evaporator- Moreover, the number of components 
constituting the expansion valve is reduced, and the overall 
size and weight of the air conditioner can be minimized. 
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